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Abstract: The development of software is a complex and expensive process, prone to errors and subsequent failure to meet user
requirements. Organizations invest significant resources into ensuring that software products are tested against set criteria, ensuring they
are of the best quality before being released to their clients and users. Advances in technology and the constant desire to improve quality
have introduced and increased the use of automated testing. Automation Testing has been used for improving the effectiveness of software
testing. Testers can focus on critical software features or more complex cases, leaving repetitive tasks to the test automation system. In
this Paper, we study what is Automation Testing, its advantages and disadvantages, tests that can be automated and a high - level idea of

the decision process Organizations take to Automated Tests.
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1. Introduction

Software engineering research has two key objectives. First,
the reduction of costs and secondly, the improvement of the
quality of software products [1]. As software testing
represents a significant part of quality costs, the successful
introduction of test automation infrastructure has a possibility
to combine these two objectives, and to overall improve the
software testing processes. Also, with the rapid growth of the
acceptance of agile software development in industry, test
automation has become a common practice in software
development. Testers can focus on critical software features
or more complex cases, leaving repetitive tasks to the test
automation system. This way it may be possible to use human
resources more efficiently, which consequently may
contribute to more comprehensive testing or savings in the
testing process and overall software development budget [2].

As the speed of software development is increasing today,
there is a need for quality and timely testing. But some of the
testing tasks are too time - consuming to perform manually.
The use of automated test tools to support the test process is
proving to be beneficial in terms of product quality and
minimizing project schedule and effort. Automated test
capabilities continue to increase to keep pace with the
growing demand for more rapid and less expensive
development for better quality software applications. This
paper will study what it means by Automation Testing, its
advantages and disadvantages, and testing that can be
automated considering the cost of Automated Testing.

2. What is Automation Testing?

Software testing is a systematic process of evaluating
software to ensure that it meets specified requirements and
functions correctly. The testing work can be divided into
manual testing and automated testing. Automation Testing is
a software Testing technique that uses Automation Tools to
test and control the execution of Test Cases for the software
under test. Automated testing requires writing up computer
programs called the Automation Test scripts to find bugs or
defects. It is an excellent approach to replace the laborious
and time - consuming manual testing [3].

Automation is usually applied to running repetitive tasks such
as unit testing or regression testing, where test cases are
executed every time changes are made [4]. The goal of
automation testing is to complete test execution efficiently
and in the least amount of time. Test Automation is now
applied to more and more complicated software systems in
practice [5].

Automated Test Engineers use automated test tools that
generate code for developing automation test scripts. The
code generated consists of third - generation languages, such
as BASIC, C, or C++.

a) Advantages and Disadvantages of Automated Testing

Automation testing offers several advantages and

disadvantages, depending on various factors such as the

project's requirements, resources, tasks being automated, and
the nature of the application being tested. Below are some of
the common advantages and disadvantages Organizations

experience when Automation Testing is implemented [6].

Some of the advantages of using Automated Testing include:

o Execution Speed: Automated Tests can execute test cases
much faster than if the tests were to be run manually by a
Tester. This enables faster feedback to the Development
team if the software is reliable or has bugs.

e Accuracy: Automated Tests eliminate the possibility of
human errors, thus providing accurate test results.

« Time saving for Testers: Once the automation scripts are
developed, Testers or Developers just need to schedule
them with minimum supervision. It frees up time for the
Testers to test and explore new features.

o Developers can Automate Tests: Since Automation Tests
are usually written in the same programming language as
the code has been written, so it is a good idea for
Developers to automate the test scenarios and Testers can
explore and test areas which are not efficient for
Automation.

Some Disadvantages of using Automated Testing are:

« Cost of Automation: Even though Automation Testing
could be cost - effective for long running project, but it
requires initial investment of time and resources to set - up
automation framework, writing automation scripts, etc.
which can be significant for complex applications.
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« False alarms for Failures: Automation Test Scripts might
fail because of environment issues, network problems or
test script errors, giving false alarms for failures which
actually was not correct.

o Continuous maintenance required: Automation Tests
require regular maintenance to keep the Automation Test
Scripts and automation framework up - to - date with the
changes in functionality or the application under testing.

o Fewer Errors detected than Manual Testing: Automation
Test Scripts is able to find only those errors which are
being written in automation scripts to validate. Many
errors in software are detected during exploratory testing,
which Automation Scripts are not able to find.

Overall, while automation testing offers numerous benefits in
terms of speed, efficiency, and accuracy, it also comes with
challenges such as initial setup costs, maintenance overhead,
and limitations in test coverage.

b) Tests that can be automated

Even though we have Automation Testing, and we may be
able to automate all the tests that are there for the Project,
experience has shown that not all tests are worth automating.
Some aspects of testing, such as usability testing and
exploratory testing, may be better performed manually, where
there is less repetition and requires Testers to explore and be
more creative in order to find Bugs in the system [7].

Automation Testing can be applied to various types of
Software Testing like Unit Testing, Functional Testing,
Regression Testing, Integration Testing, Performance Testing
and Load Testing. But if the Organization has to start with one
testing type that is repeated over and over again and be the
best cost - effective solution to the Organization, then they
can start with the Automation of Regression Testing or the
Unit Testing.

Regression testing involves retesting unchanged parts of the
software to ensure that recent changes in the Software haven't
adversely affected the existing functionality. Regression
testing aims to validate various parts of the software to ensure
that all functionalities are working as expected. Regression
Testing is best suited for Automation because of its repetitive
nature, frequent execution, and comprehensive coverage of
Tests for the entire system.

Similarly, Unit Testing can also be considered one of the
starting points of automation. Unit testing focuses on testing
individual components or units of code in isolation. These
Tests can easily be Automated, helps in early detection of
bugs and provides fast feedback to the developers, thereby
improving the code and product quality.

c) Decision to automate tests

The key factors of using automation are time and cost savings.
A survey claims that the cost of software testing is between
30% and 50% of the entire budget, and there is an undeniable
requirement for testing methods that can decrease the duration
required to guarantee software quality and reliability [8]. To
reduce the testing effort without compromising effectiveness
and product quality, test automation has been adopted as a
popular approach in the software industry. However, because
test automation usually requires substantial upfront

investments, automation is not always more cost - effective
than manual testing [9].

Efficient Testing ensures a reliable software, but Organization
needs to decide of when to use Automation in Testing
considering the cost involved. There is always a trade - off
between the quality of the software and the cost involved. A
structured approach for seeking resource commitment and
acquiring management support is described in the figure
below [4].

Organizational Needs
Analysis

T
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to improve the testing life cycle
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Automated Test Decision Process

But for Organizations to make a decision to adopt Automation
Testing for the Projects, depend on various factors like
stability of the applications, change in requirements and cost
involved. As shown in the graph below, the Cost of
Automation Testing is higher at the start of the Project,
considering the cost to develop automation framework,
getting licenses for automation tools, hiring automation test
engineers, etc. But for long term Projects, which are not
expected to change much, Automation Testing becomes cost
- effective and less costly than the Manual Testing in the long
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run. Thus, Automation Testing becomes beneficial for the
Organizations for long term Projects, where functionalities or
applications are not expected to change much [10].

Manual Testing Vs Automation Testing
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However, it would be a costlier proposition to automate the
functionality or software, which is expected to change
significantly soon. As seen in the graph below, the cost of
Automation Testing is much higher than Manual Testing in
this case where there would be continuous changes in
functionalities, resulting in continuous cost to rework on
Automation Framework and Automation Test Scripts.

Frequest Change requests

Cost ->

Months ->

Manual Testing (Cost) Automation Testing (Cost)

The cost for automation testing is high if you’re only running
a test once or the requirements are changing frequently, but
the cost goes down with each run because the program or the
Automation framework and the Automations Test scripts has
already been created.

3. Conclusion

Automation testing plays a vital role in modern software
development, offering speed, efficiency, and reliability in
testing software applications. By automating repetitive and
time - consuming test tasks, organizations can streamline their
testing processes, improve software quality, and deliver better
products to market faster. Test automation has become
indispensable to modern software development. But the cost
benefit analysis of test automation, what to automate and its
impacts on the overall quality and schedule of the software
should be studied in detail before approaching any automation
technique to be implemented for any Project.
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